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Instructions: Attempt all questions from Section A (each carrying 4 marks); attempt all questions from 
Section B (each carrying 10 marks) and attempt all questions from Section C (each carrying 20 marks). 
Question 6 and 11 have internal choice. 

SECTION A  
(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Calculate the partial derivatives  
𝜕𝑓

𝜕𝑥
  and  

𝜕𝑓

𝜕𝑦
  for the function 𝑓(𝑥, 𝑦)  

where the function 𝑓(𝑥, 𝑦) = ൫log
௘

𝑥൯ 𝑒௫ cos ௬. 
4 CO1 

Q 2 Under what condition(s) of 𝛼 and 𝛽, the function  𝑢(𝑥, 𝑦) = 𝑒𝛼𝑥+𝛽𝑦 
satisfies the equation  

𝑢௫௫ − 7𝑢௫௬ + 12𝑢௬௬ = 0. 
4 CO1 

Q 3 Form a partial differential equation by eliminating the arbitrary constants 
𝑎 and 𝑏 from the following relation 

𝑧(𝑥, 𝑦) = 𝑎𝑥𝑒𝑦 +
1

2
𝑎ଶ𝑒2𝑦 + 𝑏. 

4 CO2 

Q 4 Find the general solution of Lagrange’s equation 

𝑥ଶ𝑝 + 𝑦ଶ𝑞 = 𝑧ଶ, (where 𝑝 ≡
డ௭

డ௫
 and 𝑞 ≡

డ௭

డ௬
). 

4 CO2 

Q 5 Solve the linear partial differential equation 

(𝐷 − 𝐷ᇱ)(𝐷 + 𝐷ᇱ + 1)𝑧 = 0, 

where 𝐷 ≡
డ

డ௫
 and 𝐷ᇱ ≡

డ

డ௬
. 

4 CO3 

SECTION B  
(4Qx10M= 40 Marks) 

Q 6 Examine the functional dependence of the functions 

𝑢(𝑥, 𝑦) = 𝑦√1 − 𝑥ଶ + 𝑥ඥ1 − 𝑦ଶ , 

   𝑣(𝑥, 𝑦) = ඥ(1 − 𝑥ଶ)(1 − 𝑦ଶ) − 𝑥𝑦. 

If functionally dependent, find the relation between them. 

10 CO1 



OR 

A torpedo has the shape of a cylinder with conical ends. For a given 
surface area, show that the dimensions which give maximum volume are 

𝑙 = ℎ =
ଶ

√ହ
𝑟, where 𝑙 is the length of the cylinder, 𝑟 its radius, and ℎ the 

altitude of the cone. 

Q 7 Apply Charpit’s method to find the complete solution of the non-linear 
partial differential equation  

𝑦𝑧𝑝ଶ − 𝑞 = 0 (where 𝑝 ≡
డ௭

డ௫
 and 𝑞 ≡

డ௭

డ௬
). 

10 CO2 

Q 8 Determine the region(s) in the 𝑥𝑦-plane where the following equation: 

(1 + 𝑥)𝑢௫௫ + 2𝑥𝑦𝑢௫௬ − 𝑦ଶ𝑢௬௬ = 0, 

is elliptic, hyperbolic or parabolic. 

10 CO3 

Q 9 Solve the partial differential equation: 

డ௨

డ௧
=

డమ௨

డ௫మ
, 

with the conditions 

𝑢(𝑥, 0) = 3 sin 𝑛𝜋𝑥 ;    𝑢(0, 𝑡) = 0 = 𝑢(𝑙, 𝑡), 0 < 𝑥 < 𝑙. 

10 CO4 

SECTION-C 
(2Qx20M=40 Marks) 

Q 10 (i) Find the general solution of the partial differential equation 

൫𝐷ଶ − 3𝐷𝐷ᇱ + 2𝐷ᇱଶ
൯𝑧 = 𝑒ଶ௫ାଷ௬ + sin(𝑥 − 2𝑦) 

       where 𝐷 ≡
డ

డ௫
 and 𝐷ᇱ ≡

డ

డ௬
. 

(ii) Reduce the linear partial differential equation 

3
𝜕ଶ𝑧

𝜕𝑥ଶ
+ 10

𝜕ଶ𝑧

𝜕𝑥𝜕𝑦
+ 3

𝜕ଶ𝑧

𝜕𝑦ଶ
= 0. 

      to canonical form. 

20 CO3 

Q 11 A string is stretched and fastened to two points 𝑙 apart. Motion is started 
by displacing the string in the form 𝑦 = A sin (𝜋𝑥 𝑙⁄ ) from which it is 
released at time 𝑡 = 0. Show that the displacement of any point at a 
distance 𝑥 from one end at time 𝑡 is given by  

𝑦(𝑥, 𝑡) = 𝐴 sin(𝜋𝑥 𝑙⁄ ) cos(𝜋𝑐𝑡 𝑙⁄ ). 

OR 

A tightly stretched string with fixed endpoints 𝑥 = 0 and 𝑥 = 𝜋 is 
initially at rest in its equilibrium position. If it is set vibrating by giving 
to each of its points an initial velocity given as  

ቀ
డ௬

డ௧
ቁ

௧ୀ଴
= 0.03 sin 𝑥 − 0.04 sin 3𝑥, 

then find the displacement 𝑦(𝑥, 𝑡) at any point of the string at any time 
𝑡. 

20 CO4 




